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(54) YCTPOI/ICTBO fl/lB BbUlPAB/lEHWfl 
05CAflH0l?l KO/lOHHbl 
(57) H3o6peTenne othocwtc* k He4>T*iHOft m 
ra30BOM npoM-CTM h npeAHaaHaneHO A"* bw- 
npae/ieHMfl o6c3ahom ko/iohhu (OK). Ue/ib - 
noBwiueHne. H3Ae>KH0CTii pa6oTbi ycip-aa 3d 
cneT npeAOTBpameHMn ero 3aK/inHUBaHn« b 
CKBaxuHe npw OAHOBpeMeHHoft skohommw 
3Hepropecypcoa 3a CMeT o6ecneMeHnn 803- 
mokhoctm yMeHbiueHnq Kpytfliuero MdMeHTa. 

3Toro Kopnyc (K) 1 ycip-Ba MMeeT icoHMse- 
CKwe npnMyio m o6paTHwe HanpaB/iaiomMe. a 
Ha ero HapyxHOii nosepxHocTM Buno/iHeHu 
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KO/ibueeofl na3 2 m paAwanbHwe na3bi 10. flo- 
cneAHwe mmciot b nonepenHOM ceMeHnw K 1 
paBHOMepHO M3MeHfl»oiuyKDC5i r/iy6nHy pa- 
Awajibnoro nepeMeiMeHM» po/imkoo (P) 5 m 6, 
KOTopwe paaMemeHbi a na3ax 10 c bo3mo>kho- 
dbio paAwa/ibHoro nepeMeuueHMJi. B xo/ibue- 
bom na3y 2 noc/ieAooaTe/ibHO c 

B03MO)KHOCTbK) BpaiAeHMfl OTHOCMTe/lbHO npO- 
AO/lbHOM OCM K 1 yCTdHOB/ieHbt KOAbUa 3. 4 m 8 

c naaaMM 9 Ha o6pameHHbix APyr k Apyry no- 



BepxH0CT5ix. rAe pacno/io*eHbi sucTynw. £/im- 
Ha na30B xoneu 3, 4 m 8 b nonepesHOM nnocxo- 

CTM K 1 P3BH3 Be/lMHMHe p3AH3/1bHOro 

. nepeMeu4eHH« P 5 m 6. Me*Ay xo/ibqaMM 3. 4 

M 8 C B03MO)KHOCTbK> BpdUjeHMfl BOXpyr CB06H 

ocm paaMeiueH BTopofl p*A P 5 m 6. B cnynae " 
CM*™* OK na KaxoM-To ee yMacTxe no sceMy 
nepuMeipy BwnpasneHne OK 6yAeT ocymecT- 

B/lflTbCfl HenOCpeACTBeHHO BCeMM MeTbipbMfl P 

5 m 6. 4 wji. 



W3o6peTeHne othocmtch k He^Tflnoft m 
ra30BO& npoMbitu/ieHHocTM. a iimchho k ycT- 
P011CTB3M A^n BbinpaD/ieHM« o6caAHOM ko/ioh- 

Hbl. 

Ue/ibio M3o6peTeHuq nB/iwercn noBwwe- 5 
nue HaAOKHoc™ pa6oTw ycrpofiCTBa 33 CMeT 
npeAOTapatueHVin ero aax/iMHMBaHwn b ckbo- 
XMHe npn OAHOBpeMeHHo^ skohommm 3Hepro- 
pecypcoo 3a cneT o6ecneHeHtw yMeHbiueHMa 
Kpymmero momght3. 1 0 

Ha <t>wr. 1 cxsMdTiiHHO M3o6pa>KeHo npeA- 
ziar^eMoe yCTpofiCTBo; na <J>nr. 2 - paspe3 A-A 
na <j>nr. 1; Ha <J>nr. 3 - pa3pe3 B-B Ha <t>nr. 1: 
Ha <J>wr. 4 - TpaexTopwM nepeMetueHwrt occm 15 
BpaujeHUfl jponvtKOB. ncpexaTbiaaiomMxcfl no 

XMflTOfl M HeCMATOM CTeHKBM 06caAH0fl KO/10H- 
Hbl. 

YCTpOMCTBO COCTOMTM3 UM/lMHApMMeCXOrO 

MMetoiuero KOHtmecicyK) npnMyio m o6paTHyio 20 
HanpaB/iniomyio Kopnyca 1, Ha HapyacHOft no- 
oepxHocTM KOToporo Bbino/ineH Ko/ibueBow 
na3 2. rAe noc/ieAosaTe/ibHo pasMetuenbi um- 
nnHApuMecKMe KO/ibua, BepxHee 3 m HwxHee 

4 t MCKAY KOTOPWMM yCTaHOB/ICHU C B03MO*- 25 

Hoctb'K) BpameHMA Boxpyr CBoefl ocm BepxnMfi 

p«A pO/lMKOB 5 M HMXHMii p«A pO/lMKOB 6, CHa6- 

>xeHHbix pa3MeiueHHbiMM b Bepxnetf m hmjkhcm 

43CTHX H3 MX TOpUOBblX nOBepXHOCTAX BblCTy- 

naMii 7. Mc>KAy BepxHMM w hmjkhwm paa3mm 30 
Po/tmkob ydaHOB/ieHo cpeAHee UM/lMHApHMe- 
CKoe Konbuo 8. Bepxnee 3. cpeAHee 8 m hmx- 
Hee 4 MM/tviHApMMecKiie xo/ibqa Buno/iHeHbi c 
na33Mii 9 na o6pameHH wx Apyr k Apyry nooep- 
xhoctax, rAe pacnonoxenbi owcTynw 7 po/m- 35 
kob. Po/iwkm 5 m 6 ycTaHOBneHbi b na3y 2 m 
paAwanbHbix na3ax 10 xopnyca. riaaw 10 xop- 
nyca MMeiOT b nonepenHOM ceneHMn Kopnyca 
paBHOMepHO n3MeHflK)Luyiocn rny6nHy ot bw- 
CTynoB 11 k BnaAMHaM 12 ai« paAwanbHoro 40 
nepCMemeHMji ponnxoB. Konbua 3, 4 m 8 ycia- 
HOoneHW c B03Mox<HocTbio BpaiueuM« OTHOCM- 
TenbHo npoAO/ibHovi ocm Kopnyca. a qhwhb 
nasoa 9 xoneu b nonepeHHort nnocKocm xop- 
nyca paena paAMa/ibHOMy nepeMeiueHMK) po- 45 
amkob. B xopnyce BbinonHen ocesoO xanan 13. 



YcTpo^CTBo pa6oTaeT c/ieAyK)U|MM o6pa- 

30M. 

YcTpoftCTBo Ha xo/iOHHe 6ypwnbHwx Tpy6 
cnycxaiOT b CKBa>KMHy &i npM aoctm)kchmm mm 
Bepxneft rpaHMuw CMflToro ysacTxa o6caAHOrt 
ko/iohhw cnycx npexpamaiOT. 3aTeM onenb 
MeAneHHo BpaiuaiOT xo/iOHHy 6ypM/ibHbix 
Tpy6. Ecnw xo/iOHHa Tpy6 cbo6oaho apainaeT- 
ch 3to yxa3biQaeT Ha to, mto pnAw po/imkob 
BepxHMft 5 m hm)khmm 6 (<|>Mr. 1 -4) eiue He 

B33MMOA6MCTByK>T CO CMflTWM ynaCTKOM 06* 

caAHO^ ko/iohhw. He3HaMwre/ibH0 yse/iMMMB 
r/iy6MHy cnycxa ycTpoMCTea, BHOBb epaujafOT 
xoiiOHHy 6ypwnbHbix Tpy6. Aa/ibHe^iuMM cnycx 
ycTpofiCTaa npexpamaioT b tom c/iyMae. eoiM 

npM BpaiUeHMM KO/10HHU Tpy6 B03HMKaeT co- 

npoTMB/ieHMe ee BpauieHuio. mto CBMAeTe/ibCT- 
ByeT 06 ynope po/imkob ycTpOMCTBa b cmatw^ 
ynacTOK o6c3ahom ko/iohhu. Hocne aioro co- 

3AaK>T MMpxy/iqUMK) npOMWBOMHOM xmakoctm 

b CKBaxctiHe, KOTopan npoxoAMT Mepe3 ocesofl 
Kanan 13 xopnyca 1 m noc/ie bwxoa3 M3 Hero 
OMbiBaeT po/imkm m cnoco6cTByeT mx ox/ia*Ae- 

HMK}. PIpM BpaiUeHMM KOilOHHW 6ypH/lbHblX 

Tpy6 DpamaeTcn xopnyc 1 ycrpoftCTea. npw 

3TOM PO/IMK, HaXOAfllUMftCfl BO BnaAMHG 12 pa- 

Awa/ibHoro na3a 10 xopnyca (<|)Mr. 4). oxa3biaa- 
eTc» npMxaTWM OAHoepeMeHHo k cmhto* 
CTenxe o6caAHO^ ko/iohhw m AHy paAwa/ibHoro 
naaa xopnyca. B pe3y/ibxaTe Mero npoMexoAMT 
nepexaTWBaHMe po/iwxa no ynoMAHyruM no- 
BepxHocTRM o6caAHO^ KO/iOHHbi m xopnyca yc- 
Tpo^cTea. B to xe b peM n poumk. 
pacnonoxeHHbift c npOTMBononoxno^ CTopo- 
hu xopnyca 1, ynMpaeTcn b HecMsiTyio crenxy 
o6caAHOA xo/ioHHbi m nepexaTbiaaeTcn oaho- 
apeMeHHo no aToft noBepxHocTM m Any paAM- 
anbHoro na3a xopnyca. npw 3tom 
HanpaeneHwe nepexaTueaHMn po/imkob m spa- 
meHwe, CBnaaHHbtx c mmmm Bepxnero, cpeAne- 
ro m HMxcHero uw/iMHApMMecxMx xoneu 3, 8 m 4. 
coanaAaeTC HanpasneHMeM BpameHM* xopny- 
ca 1 ycrpoftCTBa. B npouecce nepexaTwaaHMw 
PO/imxob no Any paAManbHoro na3a 10 ohm M3 
anaAMHw 12 nepeMeiuaioTcn Ha BepuiMny 11, 
mto conpoBO>KAaeTCfi npMHyAMTenbMWM bw- 
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.ABwweHweM po/iMKOB M3 Kopnyca nofl /jcmct- 
BweM B03Hnxa»omero 6oxoBoro (Bbmpao/iPK)- 
iuero) yen/inn. ripw BWABwxeHMM po/imxob MX 
BUCTynw 7 nepeMemaiOTC* no na33M 9. koto- 
pwe npeAycMOTpeHbi b xo/ibuax 3. 4 m 8. ripn 5 
3tom TpaeKTopun nepeMemeHwa ocm apaine- 
hmji f)o/iMK3 t nepexaTwasiomeroc* no HecMa- 
TOfl CTGHKe o6c3ahoi* Ko/iOHHbi, 6yAeT MMeTb * 
bwa OKpyxHocTM, noxasaHHofi Ha <J>nr. 4 
cnnouiHofi /iMHne&, ughtp kotopom cosnaAaeT 10 
c ueHTpoM o6caAHo^ kohohhw. Ocb *e Bpa- 
iqeHMfl po/wxa. nepexaTbiBaiouieroca no cma- 
tor deHKe KonoHHw m BwnpaB/wioinero ee, 
6yAeT nepeMemaTbcw no napa6o/iMMecxofi 
TpaeKTopMM, xoTopaa noxa3aHa Ha to& we <|>m- 15 
rype nyHxmpHofi /iMHMe&. 3to nponcxoAHT 
M3-3a Toro, mto ycM/ine, neo6xoAUMoe ai« bw- 
npaB/ieHMn cmhtoto ynacrxa o6c3ahow ko/ioh- 
hw BcerAa Menbiue yen/ma, neo6xoAHMoro 
A/i« nepBMMHOMAe<J)opMai4MMTOMxe kohohhu. 20 
Po/imk, nepeKaTbiBatoiAHMCn no HecMflTOti 
CTeHxe o6caAHOfi ko/iohhu, nepeMeuiancb M3 
enaAUHbi 12 na BepujMHy 1 1 Ana paAwa/ibHoro 
na3a. OTOABiiraeT Kopnyc 1 ycTpowcTaa ot He- • 

CMflTOM CTeHKM 8 CTOpOHy CMflTOM. BblABMWe- 25 

Hue ponnKOB M3 Kopnyca npexpamaeTca 
noc/ie AocTMxeHMfl mmh aepuiMH 1 1 AHa paAw- 
a/ibHoro na3a. MaxcwMa/ibHoe paccTonHwe, Ha 
KOTopoe nepeMemaeicw po/itfx. BbinpaB/inio- 
iamw CM«Ty»o CTeMKy o6caAHOM xo/ioHHbi. 6y- 30 
AeT paoHo cyMMe pscctoahmm. Ha xoTopue 
BWABMraiOTCJi M3 Kopnyca ynoMnHyTbiw w npo- 
TMBO/ie>KaiuM« eMy ponnxn. B c/iynae cmatmp 
o6c3aho^ Ko/iOHHbi Ha xaxoM-To ee ynacTxe no 
BceMy nepMMeTpy BbtnpaaneHue xohohhw 6y- 35 
AeT ocytMecTB/inTbc« HenocpeACTBeHHo ace- 

MM H6TbipbMfl pO/lMKaMM. TaXMM o6pa30M. B 

npouecce OAHoro o6opoTa xopnyca 1 ycTpofl- 
CTBa BwnpaB/iseTcn ynacTox o6c3ahom xo/ioh- 
hm. paaHWM no AiMHe cyMMapHOfl BucoTe 40 
Bepxnero m nn>xHero p«aob po/imxob. fl/ia bu- 
npaaneHMw HM*eiie*amnx cmrtux ynacTxoB 
o6c3ahom xo/iohhu ycTpowcTBO AonycxaK>T m 
noBTopsiOT onwcaHHwe onepauuw. 

n p 11 m e p. flonycTMM o6caAHa« xo/iOHHa 
AwaMeipoM 299 mm (Mapica CTami K. To/iiuviHa 
ct€hkh 12 mm) CM»Ta Ha r/iy6nHe 3000 m. fl/in 
Tpy6 Taxofi npoMHocTw Hapyacnoe Aaa/ieHwe. 
npw xoTopoM Hanpa*eHne b Te/ie Tpy6w aoctm- 50 
raeT npeAe/ia TexyMecm. paBHo 130 xrc/cM 2 . 

3tO 3H3MMT, MTO A"* CMflTHW o6CdAHb«X KO/IOHH 

yxa3aHHOft npoMHOCTM aoct3tohho HapyxHoe 
AaB^eHne nop«AKa 130 kPc/cm 2 . fin* Bbinpaa- 
neHMfl Taxwx ko/iohh Tpe6yeTCfl TaxjKe Aaa/ie- 55 
HMe (m/im 6oxOBoe BbinpaB/isHoujee ycwnne) a 
npeAenax 130 xfc na xajKAurt xaaApaTHwrt 
caHTMMeTp K0HT3KT3 pa6oMero 3/ieMenTa (b 
A3HH0M c/iyqae po/imkob ycTpowcTaa co cma- 
toi» CTeHxoii o6caAHoii xo/iohmw. 



YcrpoMCTBO cnycKaeTCA Ha r/iy6wfiy 3000 

M H3 6ypM/lbHOM KO/IOHHe AM3MeTpOM 140 mm 

(MapKa da/in K. TonmnHa CTeHKM 10 mm), ripw- 
BeAeHHbift Bee 1 nor. m TaxoPi kohohhw paaen 
Pnp - 38.8 xrc/M, npeAe/i TexyMecm a T ex = 
5000 xrc/cM 2 . 

Bee Bcefl 6ypn/ibHOM ko/iohhw 6yAeT 

P = 38,8 -3000= 116400 xrc. 

ripw xo3<|)<t)viuMeHTe 3anaca npoMHOcm 
K = 1.3 

_ (W _ 5000 _ , 



Oaoh. j^-r y-j- -3846 xTc/cm z 

(1) 



Ohp = ^+3r? ac : 
p 



(7„ = 



*ceM.Tpy6w 



. Sces.Tpy6H = 40.7cm 2 : 



aM== -4o: 



116 ^=2860 Krc/c M 2 . 

MOMeHT COnpOTMB/ieHMfl KpyMeHUKD 



16~ Wz ) ; 



w 



d ^0.12 _ nfiA 

rAe Dud- cooTBeTCTaeHHo Hapy^Hbift m 
BHyTjaeHHM^ A^aMeTpw 6ypviiibHO^ ko/iohhw. 
m; 

w= 3.14 ; 0,143 (i o864) = 
= 0,000244 m 3 = 244 cm 3 . 

143(1) 



3 rhc =f/?. n - ol : 

r «ac = / 7/np -aS 2 » 
V 5 



M 



r,tac " W • " >; ^np-gg 



OTxyAa AonycTMMbiw momcht. c kotopum 
moxho cxpynwBaTb 6ypnnbHyio xonoHHy a«» 
npMBeAeHM« ee bo BpaiqeHne. 6yAeT 

M ^WflPfcvl r244 /3846 ^-2860 r 
=361120xr 3 C M«3611 xf - M . 3 
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TorAa ycn/iMe. B03Huicaioiuee ot 3Toro mo- 

MeHTa, COCT3BMT 

Q:= W = OT§ = 40573Krc ' 

2 

r^e Di - HapyxcHbifl AwaMeTp xopnyca ycrpofl- 
CTea (waroTaB/iMBaeTcn M3 YBT AwaMeTpoM 
178 mm), m. 

ripn BWCOTe OAHoro po/iuxa 100 mm. A^a- 
Meipe 40 mm ii BbiABM*eHMM Kd)KAoro po/iMKa 
M3 Kopnyca yCTpottCTBa Ha 5 mm nnomaAfe koh- 

T3KT3 Skoh, PO/1MKOB CO CMflTOfl CTeHKOft 05- 

caAHort ko/iohhw 6yAeT M3MeHHTbca ot 1 ao 
145 cm 2 . 

BoKoaoe Bbinpas/ifliomee ycwnne, coaAa- 
BaeMoe ycTpoticTBOM. paano 

Ok oh 

3to ycwnne no Mepe BbiABVDKeHun po/ui- 
kob Ha K3H3BKH Kopnyca vcTDOMCTBa 6vneT 
M3MeH«TbC« ot 40573 ao 280 xrc/cM 2 . HTO 
3H3MMTe/ibH0 npeBocxoAHTycn/ine, Heo6xoAM- 
Moe A^fl BwnpaBneHnw paccMaTpwsaeMoft 

CMftTOfl 06CdAH0A KOHOHHW. 




(pup2 



cD o p m y n a w3o6peTeHMA 
YcTpowcTBO Ann Bbinpaa/ieHun o6c3ahom 

KOHOHHW, BKAKDMS toupee KOpnyC C KOHMMeCKM - 

mm np«MOM m o6paTHow HanpaB/inioiUMMH m 
5 Ko/ibqeBbiM na30M Ha napyKHOfl noBepxno- 
ctm, nocneAOBaTenbHO ycTanoB/ieHHwe a 
Ko/ibuesoM na3y Kopnyca xo/ibua c naaaMM Ha 
BaaMMHo o6paujeHHwx nosepxHocTflx. ycTa- 
HOB/ieHHue Ha Kopnyce Me*Ay KO/ibuaMH c 

10 B03M0*H0CTbK) BpameHMfl POHMKM C BWCTyna* 

mm b aepxnefl m hmkhcm Macmx, pacnonoaceH- 
HbiMH b na3ax xo/ieu, ot/i ima ioiMeecn 
TeM, mto, c uenbK) no8WuieHMR h3AG)khoctm 
pa6oTbi ycTpofiCTBa 3a cneT npeAOTBpaiueHust 

15 ero aaK/tMHMBBHMR b cKsaxuHe npu OAHoape- 
MennoA 3KOHOMMM 3HepropecypcoB 3a cseT 
c56ecneMeHMfl yMeHbuieHMp KpyTsmieroMOMeH- 
Ta, Ha napyKHOft noBepxHoc™ xopnyca bu- 
nonHeHbi paA^anbHbie na3bi. MMeramwe b 

20 nonepeMHOM ceneHnn Kopnyca pasHOMepHo 
M3MeHflK)iuyiocfl rny6nHy j\na paAMd/ibHoro 
nepeMeiueHMsi pohmkob. npuneM ponnxn pa3- 
MetueHbi b paAua/ibHbix naaax Kopnyca c 
BO3M0*H0CTbK) paAna/ibHoro nepeMetue- 

25 HMfl, KO/lbUa yCTaH08/ieHbt C B03M0)KH0CTbl0 
BpaiUeHMH OTHOCHTe/lbHO npOAO/lbHOVi OCM 

xopnyca, a AtuHa na3oa xoneu b nonepewoft 
nnocKocTw Kopnyca paBHa Benwwne paA^a/ib- 
Horo nepeMetueHMR po/imkob. 

40 
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[1st page] 

(54) DEVICE FOR STRAIGHTENING 
CASING 

(57) The invention relates to the oil and 
gas industry, and is designed for 
straightening casing. The aim is to 
improve the reliability of operation of the 
device by preventing it from jamming 
downhole while at the same time saving 
energy resources by making it possible to 
reduce the torque. For this purpose, body 
1 of the device has tapered forward and 
reverse guides, and [abstract continued 
on p. 2] 
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[figure under first page of columns 1 and 2] 

[see Russian original for figure] 
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[Abstract, 2nd page, 1st column] 



[Abstract, 2nd page, 2nd column] 



annular slot 2 and radial slots 10 are made 
on its outer surface. The radial slots have, 
in the transverse cross section of body 1, a 
uniformly varying depth for radial 
displacement of rollers 5 and 6, which are 
disposed in slots 10 so that they are 
capable of radial displacement. In annular 
slot 2, rings 3, 4, and 8 are mounted in 
series so that they can rotate about the 
longitudinal axis of body 1, said rings 
having slots 9 on facing surfaces, 



where lugs are disposed. The length of 
the slots for rings 3, 4, and 8 in the 
transverse plane of body 1 is equal to 
the radial displacement of rollers 5 and 
6. A second row of rollers 5 and 6 is 
disposed between rings 3, 4, and 8 so 
that they can rotate about their own 
axes. If the casing is collapsed in any 
section along the entire perimeter, the 
casing will be straightened directly by 
all four rollers 5 and 6. 4 drawings. 
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The invention relates to the oil and gas industry, and specifically to devices for 
straightening casing. The aim of the invention is to improve the reliability of operation of 
the device by preventing it from jamming downhole, while at the same time saving energy 
resources by making it possible to reduce the torque. 

The aim of the invention is to improve the reliability of operation of the device by 
preventing it from jamming downhole, while at the same time saving energy resources by 
making it possible to reduce the torque. 

Fig. 1 schematically depicts the proposed device; Fig. 2 shows the A — A section in 
Fig. 1; Fig. 3 shows the B — B section in Fig. 1; Fig. 4 shows the trajectory of motion of the 
axes of rotation for the rollers rolling over collapsed and uncollapsed walls of the casing. 

The device consists of cylindrical body 1 with tapered forward and reverse guide, on 
the outer surface of which slot 2 is made, where cylindrical rings, upper 3 and lower 4, are 
disposed in series, between which an upper row of rollers 5 and a lower row of rollers 6 are 
mounted so that they can rotate about their own axes, and said rollers are provided with lugs 
7 disposed in the upper and lower portions, on their end faces. The middle cylindrical ring 8 
is mounted between the upper and lower rows of rollers. The upper 3, middle 8, and lower 4 
cylindrical rings are made with slots 9 on facing surfaces, where lugs 7 of the rollers are 
disposed. Rollers 5 and 6 are mounted in slot 2 and radial slots 10 of the body. Slots 10 of the 
body have, in the transverse cross section of the body, a uniformly varying depth from 
depressions 11 to ridges 12 for radial displacement of the rollers. Rings 3, 4, and 8 are 
mounted so that they can rotate relative to the longitudinal axis of the body, and the length of 
slots 9 of rings in the transverse plane of the body is equal to the radial displacement of the 
rollers. Axial channel 13 is made in the body. 
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The device operates as follows. 

The device is lowered downhole on a drillstring, and it stops when it reaches the 
upper boundary of the collapsed section of casing. Then the drillstring is rotated very slowly. 
If the drillstring rotates freely, this indicates that the rows of upper 5 and lower 6 rollers 
(Figs. 1-4) are not yet engaging the collapsed section of casing. After the depth to which the 
device is lowered is slightly increased, the drillstring is again rotated. Further lowering of the 
device stops when resistance to rotation of the drillstring is encountered, which suggests that 
the rollers of the device are set in the collapsed section of casing. After this, circulation of 
washing fluid is created in the well, the fluid passes through axial channel 13 of body 1 and 
after it emerges from the channel, it washes over the rollers and helps cool them. As the 
drillstring rotates, body 1 of the device is rotated, where the roller found in depression 12 of 
radial slot 10 of the body (Fig. 4) is squeezed simultaneously against the collapsed wall of the 
casing and the bottom of the radial slot in the body. As a result, the roller rolls over the 
aforementioned surfaces of the casing and the body of the device. At the same time, the roller 
disposed on the opposite side of body 1 is set on the uncollapsed wall of the casing and 
simultaneously rolls over this surface and the bottom of the radial slot in the body. Here the 
direction of rolling of the rollers and the rotation of the upper, middle, and lower cylindrical 
rings 3, 8, and 4 connected thereto coincides with the direction of rotation of body 1 of the 
device. During rolling of the rollers along the bottom of radial slot 10, they move from 
depression 12 to high point 11, which is accompanied by forced 
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advance of the rollers from the body under the action of the lateral (straightening) stresses 
arising. As the rollers advance, their lugs 7 move along slots 9 which are provided in rings 3, 
4, and 8. Here the trajectory of motion of the axis of rotation for the rollers rolling along the 
uncollapsed wall of the casing will have the shape of a circle, shown in Fig. 4 by a solid line, 
the center of which coincides with the center of the casing. The axis of rotation of the roller 
rolling along the collapsed wall of the string and straightening it will move along a parabolic 
trajectory, which is shown in the same figure by a dashed line. This occurs because the stress 
required to straighten the collapsed section of casing is always less than the stress needed for 
initial deformation of the same string. The roller rolling along the uncollapsed wall of the 
casing, by moving from depression 12 to high point 1 1 of the bottom of the radial slot, draws 
body 1 of the device from the uncollapsed wall toward the collapsed wall. The advance of the 
rollers from the body is stopped after they reach high point 1 1 of the bottom of the radial slot. 
The maximum distance over which the rollers move while straightening the collapsed wall of 
the casing will be equal to the sum of the distances to which the aforementioned and the 
opposing rollers advance from the body. When the casing is collapsed in any section along 
the entire perimeter, the casing will be straightened directly by all four rollers. Thus during a 
single revolution of body 1 of the device, a section of casing is straightened that has a length 
equal to the total height of the upper and lower rows of rollers. In order to straighten lower 
collapsed sections of casing, the device is lowered and the operations described are repeated. 

Example. Let us assume that a casing of diameter 299 mm (K grade steel, wall 
thickness 12 mm) has collapsed at a depth of 3000 m. For pipes of this strength, the external 
pressure at which the stress within the body of the pipe reaches the yield stress is equal to 130 
kgtfcm 2 . This means that an external pressure on the order of 130 kgf/cm 2 is sufficient for 
collapse of casing of the indicated strength. A pressure (or lateral straightening stress) within 
the range of 130 kgf per square centimeter of contact for the working member (in this case, 
between the rollers of the device and the collapsed casing wall) is also required to straighten 
such strings. 
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The device is lowered to a depth of 3,000 m on a drillstring of diameter 140 mm (grade K 
steel, wall thickness 10 mm). The relative weight per running meter for such a string is equal to P re \ 
= 38.8 kgf/m, the yield stress is o y = 5000 kgf7cm 2 . 

The weight of the entire drillstring will be 

P = 38.8-3000 = 116,400 kgf. 

For a safety factor K = 1 .3 

o u 5000 o 
^ we = ^ = 1 y=3846kgf/cm 2 



n ^ » 
^pipe cross sxtion 

Spipe cross section = 40.7 cm^ ; 

^l^^SBOkgf/cm 2 . 



The torsional moment of inertia is 

D 0.14 

where D and d are respectively the outer and inner diameters of the drillstring, m; 



From(l) 



16 

= 0.000244 m 3 = 244 cm 3 . 

0-2 2 2 . 



2 _ _2 

/im °n 



3 

Hence the permissible torque that can be applied to the drillstring to make it rotate will be 



384#-286tf 



3 

= 361 120 kgfcm = 361 1 kgf-m. 
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Then the stress arising from this torque is 

M 3611 f 

D, 0.089 

2 

where D\ is the outer diameter of the body of the device (manufactured from drill collar of 

diameter 178 mm), m. 

For a height of one roller equal to 100 mm, diameter 40 mm, and advance of each 
roller from the body of the device by 5 mm, the contact area S con between the rollers and the 
collapsed casing wall will vary from 1 cm 2 to 145 cm 2 . 

The lateral straightening stress created by the device is equal to 

Q 

Qstra'gttening ~~ q 

Hon 

This stress, as the rollers advance from the groove in the body of the device, will vary 
from 40573 to 280 kgf/cm 2 , which significantly exceeds the stress required to straighten the 
collapsed casing under consideration. 
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A device for straightening a casing, including a body with tapered forward and 
reverse guides and an annular slot on the outer surface, rings with slots on facing surfaces 
that are mounted in series in the annular slot of the body, rollers with lugs in the upper and 
lower parts that are disposed in slots of the rings, said rollers being mounted on the body 
between the rings so that they can rotate, distinguished by the fact that, with the aim of 
improving the reliability of operation of the device by preventing it from jamming in the well 
while at the same time saving energy resources by reducing the torque, radial slots are made 
on the outer surface of the body that have, in the transverse cross section of the body, a 
uniformly varying depth for radial displacement of the rollers, where the rollers are disposed 
in the radial slots of the body so that they are capable of radial displacement, the rings are 
mounted so that they can rotate relative to the longitudinal axis of the body, and the length of 
the slots in the rings in the transverse plane of the body is equal to the radial displacement of 
the rollers. 



[figures under columns 7 and 8] 

[see Russian original for figure] 

A— A 

[see Russian original for figure] 

Fig. 2 

B—B 



Fig. 3 
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